MISCELLANEA GEOGRAPHICA -REGIONAL STUDIES ON DEVELOPMENT
The aim of the analysis was to evaluate the natural potential of the eastern part of the Łowicko-Błońska Plain with a view of assessing the possibilities for the development of sustainable agriculture. An analysis of the natural conditions (mostly soils) was carried out for several dozen arable crops, followed by an evaluation of the conditions for their cultivation using the principles of integrated and organic farming. The soil conditions for the purposes of sustainable agriculture were evaluated on the basis of soil and agricultural maps at a scale of 1:100,000 as well as detailed geological maps at a scale of 1:50,000. Interviews were conducted with farmers who hold organic farming certificates and live in the area. The distribution of certain crops in the eastern part of the Plain was illustrated on the basis of a textbook titled Gleboznawstwo by Dobrzański & Zawadzki (1981) . Maps were prepared within the boundaries of nature units delineated on the basis of soil and farming complexes. Soil and farming complexes which are associated with specific arable crops. The following criteria were taken into account when delineating such complexes: the type and properties of soils, location of the soil in the relief, soil moisture and climatic conditions, and suitability (or lack of) of the soil for agriculture (Dobrzański & Zawadzki 1981) .
Natural conditions of the eastern part of the Łowicko-Błońska Plain and crops proposed for cultivation
An analysis of the development prospects of sustainable agriculture focusing on the natural conditions was carried out for the eastern part of the Łowicko-Błońska Plain. The Łowicko-Błońska Plain is situated in the central Masovian Lowland in central Poland (Fig. 1) . The area in question is delineated by the Skierniawka, Bzura, Utrata rivers and the southern border of the Łowicko-Błońska Plain (see Fig. 1 ). Plants use these subsurface waters more frequently than they use groundwater. Subsurface waters are susceptible to weather changes and can disappear in dry periods, while their temperature is also correlated with the air temperature which means that in winter, these shallowly-situated subsurface waters can (and do) freeze. The hydrological system in the Łowicko-Błońska Plain is susceptible to changes in the climate conditions so access to water could well be a factor which will hamper the cultivation of some plants.
The relief of the
The region of the Łowicko-Błońska Plain is built from glacial and fluvioglacial deposits of the Warthenian glaciation (Dobak P.
2003).
Surface deposits determine the soil nutrient content, its permeability and ability to retain water. The cohesion, viscosity and plasticity of the deposits affect the shape of the roots and tubers and can also determine the methods of cultivation.
The northern and western parts of the area studied are dominated by boulder clay deposits, with the occasional presence of sands and gravels deposited by terminal moraines. Its northeastern part is characterised by tessellated boulder clay and
Fig. 1. Location of the Łowicz and Błonie Plain (own elaboration based on Kondracki, 1998)
MISCELLANEA GEOGRAPHICA -REGIONAL STUDIES ON DEVELOPMENT loams, while the southern part is built up of fluvioglacial sands and gravels as well as aeolian sands. Alluvial sands and gravels, occasionally loams and silts as well as humus sands and peaty silts, can be found along the river valleys.
Cambisols and luvisols evolved on clays and loams and these soils are regarded as very good for the growing of rye and good for the growing of other cereals and fodder plants.
Mollic gleysols can also be found in small depressions where the groundwater level is closer to the ground surface. These are the most fertile soils in the region, regarded as suitable or very suitable for the growing of wheat. Cambisols and mollic gleysols are used as arable land. Poor quality podzols and brunic arenosols devolved on sand and gravel deposits and these soils are regarded as good, poor or very poor for the growing of rye. Forests grow on the poorest-quality podzol soils and these are usually pine coniferous forests with birch and aspen. The remaining podzols are used as poor-quality arable land and grasslands. Fluvisols were formed on alluvial deposits while histisols formed on humus sands and peaty silt. These soils are most typically used as grassland, with alder carrs frequently encountered in wetter areas.
The northern area of the eastern part of the Łowicko-Błońska
Plain is characterised by fertile soils with a considerable degree of tessellation of soils and surface deposits which supports a whole variety of plants grown here. Conversely, the southern area has fewer fertile soils and these are frequently used as grasslands.
Many of these areas are suitable for afforestation.
On the basis of the natural conditions (mostly the geological substratum, soils and land use), three types of areas well-suited for organic, integrated and intensive farming have been identified in the eastern part of the Łowicko-Błońska Plain (Fig. 2) .
The south-eastern part of the region adjoins the Warsaw agglomeration (Fig. 1) . The larger towns located in this area, namely Piastów, Pruszków, Brwinów, Milanówek, Grodzisk Mazowiecki, Żyrardów and Błonie are generally sited along the railway lines (Fig. 1) . In this area, the development of sustainable agriculture is not recommended owing to the possibility of soil contamination by local industry. It has been assumed that the area within a radius of 30km from urbanised areas can be used by conventional agriculture (Fig. 2) and as a result, this area is not taken into account in our further analysis. Plain is the presence of over a dozen farms with certification for organic farming and breeding. Interviews conducted with farmers indicate that organic breeding can be a profitable activity provided that it is supported by agri-environmental payments.
Conditions
The majority of the arable crops (rye, spring and winter wheat, spring and winter barley, oats, buckwheat, potatoes, swede, sugar and fodder beet, carrots, bird's foot, white, black and Sarepta mustard, maize, spring and winter rape, white and red clover, field peas, lupine, peas, alfalfa) analysed as part of this study give at least a satisfactory yield within the boundaries of the areas with integrated farming. In these areas (see Fig. 2 ) the most popular arable crops in Poland (rye, wheat, spring and winter barley (Fig. 5) , oats and potatoes (Fig. 4) , sugar and fodder beet (Fig. 6) , rape ( Fig. 3) and also maize in recent years), have good or very good natural conditions for cultivation and typically they can be grown under crop rotation schemes. The use of intercrops and aftercrops is recommended in order to fertilise the soil using natural methods and to protect it (e.g. against aeolian erosion), and aftercrops such as bird's foot, field peas, white (Fig. 7) and red clover as well as lupine can be effectively grown in this area.
The cultivation of most of the aforementioned plants is not profitable in the poor-quality soils in the areas designated for the development of organic farming. The only crops which should be grown there are barley, potatoes, oats, anchovy and occasionally
Fig. 2. Division of the eastern part of the Łowicz and Błonie Plain into areas with integrated, organic and intensive farming. Prepared by the authors on the basis of soil agricultural map (1:100 000, 1989)
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buckwheat, and aftercrops of anchovy, yellow lupine and white clover. Grassland is definitely the most efficient type of land use in this area. The poorest-quality soils which evolved from aeolian sand should be afforested as these are most frequently found in the vicinity of forest areas.
An analysis of the natural conditions for individual plant species indicates that they can be classified into groups with similar requirements. Therefore some crop rotation schemes could be proposed for arable crops with similar habitat conditions, e.g.:
1. Rye, potatoes, oat, anchovy can be grown on orthic luvisols, leached brown soils and a mosaic of brown soils and orthic luvisols, in the areas which are poor, very poor or suitable for the growing of rye and in the areas with poor soils for the growing of cereals and fodder.
2. Spring barley, fodder beet, mustard, seed maize can be cultivated on mollic gleysols and cambisols in the areas which are suitable or very suitable for the growing of wheat, and suitable or very suitable for the growing of rye, cereals and fodder crops.
3. Wheat, sugar beet, oat, rape, buckwheat give yields on mollic gleysols, degraded mollic gleysols and cambisols in the areas which are suitable or very suitable for the growing of wheat.
4. Winter rape (Fig. 3) , potatoes (Fig. 4) , spring barley (Fig. 5), fodder beet (Fig. 6 ) and white clover (Fig. 7) can be grown on orthic luvisols, mollic gleysols and degraded mollic lleysols in the areas which are suitable and unsuitable for the growing of wheat, in the areas which are suitable or very suitable for the growing of rye, and those suitable for the growing of fodder crops. Potatoes can be grown in each of these crop rotation schemes (Fig. 3 ) as they present a broad tolerance to the granulometric content and reaction (4.5-7 pH) of the soil. It is of crucial importance to disseminate knowledge and organise training for farmers in order to encourage them and facilitate sustainable agriculture. Such activities would help maintain the farming potential of this region that still remains today.
2. The majority of typical arable crops planted within the boundaries of the area proposed for integrated farming give satisfactory yields. With several crops that could be considered for cultivation in this area, appropriate crop rotation schemes could be created in order to reduce fertilisation and to maintain desirable soil properties. In this area, production should be focused on healthy plant and animal food as well as for commercial purposes. 
